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Description 

100011 This invention relates to a series of substituted a-aminosulphonyl-acetohydroxamic acids which ^nhbitors 
S^L^Trn^lloprotease enzymes, .n particuiar. the compounds are inhibitors of certain members of the 

SaTt^S^e&Ps) constitute a My of structural similar zinc-contain^g me«a.lopr = . 
E areSed in Remodelling and degradation of «trace..u.ar matrix Prote^th as p, ^^fig** 
ical orocesses and in pathological conditions. Since they have high destructrve potential. MMPs are usually under close 
SulaSfaSSr e to miSain MMP regulation has been implicated as a component of a number of diseases and 
c^SfnclXpatte 

S dseTse fcS ulSon wound repair, cancer metastasis, tumour angiogenesis. age-related macular degenera- 
tr SicTs^Tnlumatoid arXtis. osteoarthritis and inflammatory diseases dependent on moratory 

STSSmportant f unctton of certain MMPs is to activate various enzymes, including other MMPs by* cleaving 
orldomiins fmm their protease domains. Thus some MMPs act to regulate the act,vrt.es of other MMPs so , that 
oTer^uX^ 

no/marandSthological conditions. For recent reviews of MMPs. see Current Pharmaceutical Des.gn, 1996. 2. 624 and 
Exp. Opin. Ther. Patents. 1996, 6. 1305. 
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TABLE 



Enzyme 


Other Names 


Preferred Substrates J 


MMP-1 


collagenase-1; interstitial collagenase 


collagens I, II, III, VII, X; gelatins 


MMP-2 


gelatinase A; 72kDa gelatinase 


gelatins; collagens IV, V, VII, X; elastin; fibronectin; activates 
pro-MMP-13 


MMP-3 


stromelysin-1 


proteoglycans; laminin; fibronectin; gelatins 


MMP-8 


coIlagenase-2; neutrophil collagenase 


collagens I, II. Ill 


MMP-9 


gelatinase B; 92kDa gelatinase 


gelatins; collagens IV, V; elastin 


MMP-13 


collagenase-3 


collagens I, II, III; gelatins 


MMP-14 


MT-MMP-1 


activates pro-MMP-2 & 1 3; gelatins J 
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[0004] Excessive production of MMP-3 is thought to be responsible for pathological tissue breal^ vvh.^erties 
a number SSseases and conditions. For example. MMP-3 has been found in the synovium and cartilage of osteoar- 
th^^ 

chemistiy \989 28, 8691 and Biochem. J., 1989. 258. 115. MMP-13 is also thought to play an important rde -n *e 
SSS orSeoarthritis and rheumatoid arthritis: see Lab. Invest. 1997. 76. 717 and Arthritis Rheum 1997. 42 
?391 T?e compounds of the present invention inhibit both MMP-3 and MMP-13 and thus may be of utility .n treating 

Ssr^Throver-expression of MMP-3 has also been implicated in the tissue damage and chronteity chronic 
wounds such as venous ulcers, diabetic ulcers and pressure sores: see Brit J. Dermatology. 1996. 135. 52. 

of the colon (as in ulcerative colitis and Crohn's disease: see J. Immunol.. 1997 158, 1582 and J. Cl.n. Pathol.. 1994, 
47 113) or of the duodenum (see Am. J. Pathol.. 1996, 148.519). 

St] Mo^ W er.MMP-3is^^ 

^Dermatol. Res.. 1995. 28Z, 428) and dermatitis herpetHormis (see J. ^^"**"^,2* 

[0008] Rupture of atherosclerotic plaques by MMP-3 has also been descnbed (see e g. Ration 1997_ 9& 396)^ 

Thus MMP-3 inhibitors may find utility in the treatment of conditions caused by or completed by embolic phenomena 

[0 U 009] S ^oSn'c^rThave shown fhat MMP-2 is activated on the inva.ve tumour cel. surface (see X 
SdLm 1^3, 268 14033) and BB-94. a nonselective peptidic hydroxamate MMP inhibitor, has been reported to 
Urease theTmouTburden and prolong the survival of mice carrying human ovarian carcinoma xenografts (see Can- 
Tni . liJl 2087). Certain compounds of the present invention inhibit MMP-2 and therefore may be useful .n 
the treatment of cancer metastasis and tumour angiogenesis. 
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[0010] Various series of MMP inhibitors have appeared in the literature which have a carbonyl moiety (CO) and a sul- 
Dhone moiety (SO,) with a two atom "spacer* interposed between them. For example, a-arylsulphonamido-substituted 
acetohydroxamic acids are disclosed in EP-A-0606046. WO-A-9627583 and WO-A-9719068. whilst EP-A-0780386 
discloses certain related sulphone-substituted hydroxamic acids. 

[001 1] The compounds of the pr sent invention represent a new class of compounds, and are inhibitors of some of 
the members of the MMP family. In particular, they are potent inhibitors of MMP-3 and MMP-13. with certain compounds 
exhibiting varying degrees of selectivity over other MMPs. such as MMP-1. MMP-2 and MMP-9. Certain of the com- 
pounds are potent MMP-2 inhibitors. 

[0012] Thus, according to one aspect of the present invention, there is provided a compound of formula (I): 
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HO A .s x , 

R* R 2 R 3 
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and a pharmaceutical^- and/or veterinarily-acceptable salt thereof, and a solvate of such compound and salt, 



wherein 



R 1 and R 2 are each independently H, 

C 2 . 6 alkenyl, aryKC^ alkyl), heteroaryKC^ alkyl), aryloxyCC^g alkyl), heteroaryloxy^.g alkyl), 
30 Ci 6 alkyl optionally substituted by NH 2 , C 2 _ 6 acylamino, OH, or by C0 2 H, 

or R 1 and R 2 can be taken together with the carbon atom to which they are attached, to form a 4- to 8-membered 
saturated carbocyclic or heterocyclic ring, which heterocyclic ring has 1 or 2 hetero-groups selected from O, S(0) n 
or NR 9 in the ring, 

R 3 is H, alkyl or (C^ alkoxyJC^ alkyl. 
35 R 4 , R 5 , R 7 and R 8 are each independently H, C^e alkyl, C,. s alkoxy. CN or halogen, 

R 6 is H, aryl, heteroaryl, aryloxy or heteroaryloxy, C^ alkyl. C^ alkoxy, CN or halogen, 
R 9 is H or C^e alkyl, 
n is 0,1 or 2, 

X is C^g alkylene or C 2 . 6 alkenylene, 
40 Y is a direct link, CH=CH or O, 

wherein "aryl" is phenyl optionally fused with another ring selected from furan, dioxolan, and pyran, 

which group is optionally mono- or disubstituted by substituents independently seleceted from halogen, CN, C^. 6 alkyl 

optionally substituted by OH or NH 2> C^ 6 alkoxy, perfluoro^.g alkyl) and perfluorofA.s alkoxy), 

45 and wherein "heteroaryl" is a 5- or 6-membered aromatic heterocycle with one or two heteroatoms in the ring, which 
heteroatoms are independently selected from O, N and S, which heteroaryl is optionally mono- or disubstituted by sub- 
stituents independently selected from halogen, CN, d_ 6 alkyl optionally substituted by OH or NH 2 , C^ alkoxy, per- 
fluoro^ve alkyl) and perfluorofC^g alkoxy). . 
[001 3] In the above definition, unless otherwise indicated, alkyl, alkenyl, alkylene and alkenylene groups having three 

so or more carbon atoms may be straight chain or branched chain. 

[0014] The compounds of formula (I) may contain one or more chiral centres and therefore can exist as stereoi- 
somers i e as enantiomers or diastereoisomers, as well as mixtures thereof. The invention includes both the individual 
stereoisomers of the compounds of formula (I) and any mixture thereof. Separation of diastereoisomers may be 
achieved by conventional techniques, e.g. by fractional crystallisation or chromatography (including HPLC) of a diaster- 

55 eoisomeric mixture of a compound of formula (I) or a suitable salt or derivative thereof. An individual enantiomer of a 
compound of formula (I) may be prepared from a corresponding optically pure intermediate or by resolution, either by 
HPLC of the racemate using a suitable chiral support or, where appropriate, by fractional crystallisation of the diaster- 
eoisomeric salts formed by reaction of the racemate with a suitable optically active base or acid, as appropriate to the 
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specific compound to be resolved. Furthermore, compound of formula (I) which contain alkenyl groups can exist as os- 
or trans- geometric isomers. Again, the invention includes both the separated individual geometric isomers as well as 
mixtures thereof. 

[0015] Also included in the invention are radiolabeled derivatives of compounds of formula (I) which are suitable for 
5 biological studies. 

[0016] The pharmaceutical^ acceptable salts of the compounds of the formula (I) include the acid addition and the 
base salts thereof. 

[001 7] Suitable acid addition salts are formed from acids which form non-toxic salts and examples are the hydrochlo- 
ride, hydrobromide, hydroiodide, sulphate, hydrogen sulphate, nitrate, phosphate, hydrogen phosphate, acetate, 
w maleate, fumarate, lactate, tartrate, citrate, gluconate, succinate, benzoate, methanesulphonate, benzenesulphonate 
and p-toluenesulphonate salts. 

[0018] Suitable base salts are formed from bases which form non-toxic salts and examples are the aluminum, cal- 
cium, lithium, magnesium, potassium, sodium, zinc and diethanolamine salts. 
[0019] For a review on suitable salts see Berge fiLai, J. Pharm. Sci., §6, 1-19 (1977). 

15 

Preferably R 1 is H. 

Preferably R 2 is H. 

20 Preferably R 3 is H or alkyl. 
More preferably R 3 is H or CH 3 . 

Preferably R 4 is H. 

25 Preferably R 5 is H or C^ alkyl. 
More preferably R 5 is H or CH 3 . 

Preferably R 6 is H, aryl 1 or aryl 1 oxy wherein "aryl 1 " is phenyl optionally mono- or disubstituted by substituents 
selected from halogen and CN. 

More preferably R 6 is H, aryl 2 or aryl 2 oxy wherein "aryl 2 " is phenyl optionally 4-substituted by substituents selected 
from CI and CN. 

Most preferably R 6 is H, phenyl, phenoxy, 4-cyanophenyl or 4-chlorophenyl. 
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Preferably R 7 is H. 
Preferably R 8 is H. 

Preferably X is CH 2 , (CH 2 ) 2 . (CH^, or is CH 2 CH=CH wherein the terminal methinyl carbon of this group is linked 
to the Y moiety. 

[0020] A preferred group of compounds, salts and solvates is that in which at least two of the groups R 4 , R 5 , R 7 and 
R 8 are all H. 8 5 . 

[0021] Another preferred group of compounds, salts and solvates is that in which R , R' and R are all H and R is 

CH3 

45 [0022] Yet another preferred group of compounds, salts and solvates is that in which R 1 , R 2 , R 4 , R 7 and R 8 are all H, 
R 3 is H or CH 3 , 
R 5 is H or CH 3 , 

R 6 is H, phenyl, phenoxy, 4-cyanophenyl or 4-chlorophenyl, 
X is CH 2 , (CH 2 ) 2 , (CH 2 ) 3 . or CH 2 CH=CH, 
50 and the salts and solvates thereof. 

[0023] The most preferred compounds, , salts and solvates are those of the Examples and the salts and solvates 

thereof. 

[0024] The invention further provides synthetic methods for the production of compounds, salts and solvates of the 
invention, which are described below and in the Examples. The skilled man will appreciate that the compounds, salts 
55 and solvates of the invention could be made by methods other than those herein described, by adaptation of the meth- 
ods herein described and/or adaptation of methods known in the art, for example the art described herein. 
[0025] In the Methods below, unless otherwise specified, the substituents are as defined above with reference to the 
compounds of formula (I). 
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[0026] Where desired or necessary, the compound of formula (I) can be converted into a pharmaceutical^ or veten- 
narily acceptable salt thereof, conveniently by mixing together solutions of a compound of formula (I) and the desired 
acid or base as appropriate. The salt may b precipitated from solution and collected by filtration, or may be collected 
by other means such as by evaporation of the solvent. In some cases, the saK may b th direct product of a reaction 
to make a compound or salt of the invention in a solvent in which case no further transformation step would be n ces- 
sary. 

[00271 Where desired or necessary, solvates of the compounds and salts of the invention may be made by standard 
methods well known in the art. In some cases, the solvate may be the direct product of a reaction to make a compound 
or salt of the invention, in which case no further transformation step would be necessary. 

[00281 It is to be understood that the synthetic transformation methods mentioned herein may be earned out in various 
different sequences in order that the desired compounds can be efficiently assembled. The skilled chemist will exercise 
his judgement and skill as to the most efficient sequence of reactions for synthesis of a given target compound. 
[0029] It will be apparent to those skilled in the art that sensitive functional groups may need to be protected and 
deprotected during synthesis of a compound of the invention. This may be achieved by conventional methods, for exam- 
ple as described in "Protective Groups in Organic Synthesis" by TW Greene and PGM Wuts, John Wiley & Sons Inc 

[0030] The following processes are illustrative of the general synthetic procedures which may be adopted in order to 
obtain the compounds of the invention. 

[0031] Unless otherwise stated, the substituents of the intermediates described below are as defined above for for- 
mula (I). . . .. , .... 
[0032] A compound of formula (I) may be prepared directly from an acid derivative of formula (ll): 

R $ 

9 %// 



R' V R 3 A» 



(II) 



where Z is chloro, bromo, iodo, C1.3 alkytoxy or HO. 

[0033] When prepared directly from the ester of formula (II), where Z is C 14 alkyloxy, the reaction may be earned out 
by treatment of the ester with hydroxylamine, preferably up to a 3-fold excess of hydroxylamine. in a suitable solvent at 
from about room temperature to about 85°C. The hydroxylamine is conveniently generated in situ from a suitable salt 
such as its hydrochloride salt by conducting the reaction in the presence of a suitable base such as an alkali metal car- 
bonate or bicarbonate, e.g. potassium carbonate. Preferably the solvent is a mixture of methanol and tetrahydrofuran 
and the reaction is temperature is from about 65 to 70°C. 

[0034] Alternatively, the ester (II. where Z is ^ .3 alkyloxy) may be converted by conventional hydrolysis to the corre- 
sponding carboxylic acid (II, Z is HO) which is then transformed to the required hydroxamic acid of formula (I). 
[0035] Preferably the hydrolysis of the ester is effected under basic conditions using up to about a 6-fold excess of an 
alkali metal hydroxide in aqueous solution, optionally in the presence of a co-solvent, at from about room temperature 
to about 85°C. Typically the co-solvent is a mixture of methanol and tetrahydrofuran or a mixture of methanol and 1 .4- 
dioxan and the reaction temperature is from about 40 to about 70°C. 

[0036] The subsequent coupling step may be achieved using conventional amide-bond forming techniques, e.g. via 
the acyl halide derivative (II. Z is CI. I or Br) and hydroxylamine hydrochloride in the presence of an excess of a tertiary 
amine such as triethylamine or pyridine to act as acid-scavenger, optionally in the presence of a catalyst such as 4- 
dimethylaminopyridine, in a suitable solvent such as dichloromethane, at from about 0°C to about room temperature. 
For convenience, pyridine may also be used as the solvent. 

[0037] In particular any one of a host of amino acid coupling variations may be used. For example, the acid of formula 
(II) wherein Z is HO may be activated using a carbodiimide such as 1 ,3-dicyclohexylcarbodiimide or 1 -ethyl-3-(3- 
dimethylaminoprop-1-yl)carbodiimide optionally in the presence of 1 -hydroxybenzotriazole and/or a catalyst such as 4- 
dimethylaminopyridine, or by using a halotrisaminophosphonium salt such as bromotris(pyrrolidino)-phosphon.um hex- 
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afluorophosphate. Either type of coupling is conducted in a suitable solvent such as dichloromethane or dimethyHorma- 
mide optionally in the presence of a tertiary amine such as N-methylmorpholine or N-emyldnsopropylamine (for 
example when either the hydroxylamin or the activating reagent is presented in the form of an acid addition salt), at 
from about 0°C to about room temperature. Typically, from 1 .1 to 2.0 molecular equivalents of th activating reagent and 
from 1 .0 to 4.0 molecular equivalents of any tertiary amine present are employed. 

[0038] A preferred reagent for mediating the coupling reaction is 0-(7-azabenzotriazol-1 -yl)-1 .1 ,3.3-tetramethyluro- 

nium hexafluorophosphate (HATU). 

[0039] Preferably a solution of the acid (II, Z is HO) and N-ethyldiisopropylamme in a suitable solvent such as anhy- 
drous dimethylformamide or anhydrous 1-methylpyrrolidin-2-one, under nitrogen, is treated with up to a 1 .5-foW excess 
of HATU at about room temperature followed, after about 15 to 30 minutes, with up to about a 3-foW excess of hydrox- 
ylamine hydrochloride and up to about a 4-fold excess of N-ethyldiisopropylamine. optionally in the same solvent, at the 

r0040] em An r eS l w of formula (II. Z is alkyloxy) may be prepared from an amine of formula (III) by sulphonylation 
with a compound of formula (IV). wherein R 10 is C,., alkyloxy and Z 1 is a leaving group such as Br, I or CI. 



r vV r ' 

3 !« 



o 




20 || I ^ ^\ ^ S °2 

NH Y R' °' R' V 

R 

(III) < ,V > 



Preferably. Z 1 is chloro. n 
so [0041] The reaction may be effected in the presence of an appropriate base in a suitable solvent at from about 0 c 
to about room temperature. For example, when both R 1 and R 2 are hydrogen, an appropriate base .s 1.8-d.azab.cy- 
clo[5 4 01undec-7-ene and a suitable solvent is dichloromethane. 

[0042] Certain esters of formula (II. Z is C,. 3 alkyloxy) wherein at least one of R and R 2 is other than hydrogen may 
be conveniently obtained from the a-carbanion of an ester of formula (II) wherein at least one of R and R is hydrogen 
35 by conventional C-alkylation procedures using an alkylating agent of formula (VA) or (VB): 

RZ 2 ^(CH^ 1 
(VA) (VB) 



wherein R is as previously defined for R 1 or R 2 but is not hydrogen, Z 2 and Z 3 may be the same or different and are 
45 suitable leaving groups such as chloro. bromo, iodo. C r C 4 alkanesulphonyloxy. trifluoromethanesulphonyloxy or aryl- 
sulphonyloxy (e.g. benzenesulphonyloxy or p-toluenesulphonyloxy), and q is 3, 4, 5, 6 or 7. 
[0043] Preferably Z 2 and Z 3 are selected from bromo, iodo and p-toluenesulphonyloxy. 

[0044] The carbanion may be generate using an appropriate base in a suitable solvent. Typical base-solvent combi- 
nations may be selected from lithium, sodium or potassium hydride, lithium, sodium or potassium bisflrimethylsi- 

so lyl)amide lithium diisopropylamide and butyllithium. together with toluene, ether. 1 .2-dimethoxyethane, tetrahydrof uran. 
1 4-dioxan dimethylformamide, N,N-dimethylacetamide. 1-methylpyrrolidin-2-one and any mixture thereof. 
[0045] Preferably the base is sodium hydride and the solvent is dimethylformamide, optionally with tetrahydrof uran as 
co-solvent, or 1-methylpyrrolidin-2-one. For monoalkylation up to about a 10% excess of base is employed whilst, for 
dialkylation. from about 2 to about 3 molar equivalents are generally appropriate. 

55 [0046] Typically, the carbanion is generated at about room temperature, under nitrogen, and subsequently treated 
with the required alkylating agent at the same temperature. Clearly, when dialkylation is required and R and R are dif- 
ferent the substituents may be introduced in tandem in a "one-pot reaction" or in separate steps. 
[0047] An amine of formula (III) may be obtained by standard chemical procedures. Other amines of formula (III). 
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when neither commercially available nor subsequently described, can be obtained either by analogy with the processes 
described in the Preparations section below or by conventional synthetic procedures, in accordance with standard text- 
books on organic chemistry or literature precedent, from readily accessible starting materials using appropriate rea- 
gents and reaction conditions. 

[0048] Moreover, persons skilled in the art will be aware of variations of, and alternatives to, those processes 
described hereinafter in the Examples and Preparations sections which allow the compounds defined by formula (I) to 
be obtained. 

[0049] The biological activities of the compounds of the present invention were determined by the following test meth- 
ods, which are based on the ability of the compounds to inhibit the cleavage of various f luorogenic peptides by MMPs 
1,2,3,9, 13 and 14. 

[0050] The assays for MMPs 2, 3, 9 and 1 4 are based upon the original protocol described in fed.Euro.Biocnem.Soc., 
1992, 296, 263, with the minor modifications described below. 



Inhihitinn nf MMP-1 
Pn7 Y me Preparation 

[0051] Catalytic domain MMP-1 was prepared in Pfizer Central Research laboratories. A stock solution of MMP- 
1(1 pM) was activiated by the addition of aminophenylmercuric acetate (APMA), at a final concentration of 1mM, for 20 
minutes at 37*C. MMP-1 was then diluted in Tris-HCI assay buffer (50mM Tris, 200mM NaCI, 5mM CaCI 2 , 20*iM ZnS0 4 
and 0.05% Brij 35, pH 7.5) to a concentration of 10nM. The final concentration of enzyme used in the assay was 1 nM. 



Substrate 

[0052] The fluorogenic substrate used in this assay was Dnp-Pro-p-cyclohexyl-Ala-GIy-Cys(Me)-His-Ala-Lys-(N-Me- 
Ala)-NH 2 as originally described in Anal. Biochem., 1 993, 212, 58. The final substrate concentration used in the assay 
was 10iiM. 



Determination of Enzvme Inhibition 

[0053] The test compound was dissolved in dimethyl sulphoxide and diluted with assay buffer so that no more than 
1% dimethyl sulphoxide was present Test compound and enzyme were added to each well of a 96 well plate and 
allowed to equilibrate for 1 5 minutes at 37°C in an orbital shaker prior to the addition of substrate. Plates were then incu- 
bated for 1 hour at 37°C prior to determination of fluorescence (substrate cleavage) using a fluorimeter (Ruostar; BMG 
LabTechnologies, Aylesbury. UK) at an excitation wavelength of 355 nm and emission wavelength of 440 nm. The 
potency of inhibition was measured from the amount of substrate cleavage obtained using a range of test compound 
concentrations and, from the resulting dose-response curve, an IC50 value (the concentration of inhibitor required to 
inhibit 50% of the enzyme activity) was calculated. 



Inhibition of MMP-2. MMP-3 and MMP-9 



Enzyme Preparation 

[0054] Catalytic domains MMP-2, MMP-3 and MMP-9 were prepared in Pfizer Central Research laboratories. A stock 
solution of MMP-2, MMP-3 or MMP-9 (1uM) was activated by the addition of APMA. For MMP-2 and MMP-9, a final 
concentration of 1mM APMA was added, followed by incubation for 1 hour at 37°C. MMP-3 was activated by the addi- 
tion of 2mM APMA, followed by incubation for 3 hours at 37°C. The enzymes were then diluted in Tris-HCI assay buffer 
(1 OOmM Tris. 100mM NaCI, 10mM CaCI 2 and 0.16% Brij 35, pH 7.5) to a concentration of 10nM. The final concentration 
of enzyme used in the assays was 1nM. 



Substrate 

[0055] The fluorogenic substrate used in this screen was Mca-Arg-Pro-Lys-Pro-Tyr-Ala-Nva-Trp-Met-Lys(Dnp)-NH 2 
(Bachem Ltd Essex, UK) as originally described in J.Biol.Chem., 1994, 269 20952. This substrate was selected 
because it has a balanced hydrolysis rate against MMPs 2, 3 and 9 (k^Ar, of 54,000, 59,400 and 55,300 s ' M' 
respectively). The final substrate concentration used in the assay was 5jxM. 
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Determination of Enzyme Inhibition 



[0056] The test compound was dissolved in dimethyl sulphoxide and diluted with assay buffer so that no more than 
1% dimethyl sulphoxide was present. Test compound and enzyme were added to each well of a 96 well plate and 

5 allowed to equilibrat for 1 5 minutes at 37°C in an orbital shaker prior to the addition of substrate. Plates were then incu- 
bated for 1 hour at 37°C. prior to determination of fluorescence using a fluorimeter (Fluostar; BMG LabTechnologies, 
Aylesbury, UK) at an excitation wavelength of 328nm and emission wavelength of 393 nm. The potency of inhibition was 
measured from the amount of substrate cleavage obtained using a range of test compound concentrations and, from 
the resulting dose-response curve, an IC50 value (the concentration of inhibitor required to inhibit 50% of the enzyme 

10 activity) was calculated. 



Inhibition of MMP-1 3 



Enzyme Preparation 

15 

[0057] Human recombinant MMP-1 3 was prepared by PanVera Corporation (Madison, Wisconsin) and characterised 
at Pfizer Central Research laboratories. A 1 .9 mg/ml stock solution was activated with 2mM APMA for 2 hours at 37°C. 
MMP-1 3 was then diluted in assay buffer (50mM Tris. 200mM NaCI, 5mM CaCI 2 . 20^M ZnCI 2 and 0.02% Brij 35, pH 
7.5) to a concentration of 5.3nM. The final concentration of enzyme used in the assay was 1.3nM. 

20 

Substrate 



[0058] The fluorogenic substrate used in this screen was Dnp-Pro-Cha-Gly-Cys(Me)-His-Ala-Lys(NMA)-NH 2 . The 
final substrate concentration used in the assay was 10*iM. 

25 

Determination of Enzyme Inhibition 



[0059] The test compound was dissolved in dimethyl sulphoxide and diluted with assay buffer so that no more than 
1% dimethyl sulphoxide was present. Test compound and enzyme were added to each well of a 96 well plate. The addi- 
30 tion of substrate to each well initiated the reaction. Fluorescence intensity was determined using a 96 well plate fluor- 
imeter (Cytofluor II; PerSeptive Biosystems, Inc., Framingham, MA) at an excitation wavelength of 360nm and emission 
wavelength of 460nm. The potency of inhibition was measured from the amount of substrate cleavage obtained using 
a range of test compound concentrations and, from the resulting dose-response curve, an ICso value (the concentration 
of inhibitor required to inhibit 50% of the enzyme activity) was calculated. 

35 

Inhibition of MMP-1 4 



Enzyme Preparation 



40 [0060] Catalytic domain MMP-14 was prepared in Pfizer Central Research laboratories. A 10jiM enzyme stock solu- 
tion was activated for 20 minutes at 25°C following the addition of 5^g/ml of trypsin (Sigma, Dorset, UK). The trypsin 
activity was then neutralised by the addition of 50ug/ml of soyabean trypsin inhibitor (Sigma, Dorset, UK), prior to dilu- 
tion of this enzyme stock solution in Tris-HCI assay buffer (100mM Tris. 100nM NaCI, 10mM CaCI 2 , 0.16% Brij 35, pH 
7.5) to a concentration of 10nM. The final concentration of enzyme used in the assay was 1nM. 

45 

Substrate 



[0061] The fluorogenic substrate used in this screen was Mca-Pro-Leu-GIy-Leu-Dpa-Ala-Arg-NH 2 (Bachem Ltd., 
Essex, UK) as described in J.Biol.Chem. 1996, 271 171 19. 

50 

Determination of enzyme inhibition 



[0062] This was performed as described for MMPs 2, 3 and 9. 

[0063] For use in mammals, including humans, the compounds of formula (I) or their salts or solvates of such com- 
55 pounds or salts, can be administered alone, but will generally be administered in admixture with a pharmaceutically or 
veterinarily acceptable diluent or carrier selected with regard to the intended route of administration and standard phar- 
maceutical practice. For example, they can be administered orally, including sublingualis in the form of tablets contain- 
ing such excipients as starch or lactose, or in capsules or ovules either alone or in admixture with excipients, or in the 
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form of elixirs, solutions or suspensions containing flavouring or colouring agents. The compound or salt could be .ncor- 
porated into capsules or tablets for targetting the colon or duodenum via delayed dissolution of sarfjapsules or tablets 
for a particular time following oral administration. Dissolution could be controlled by suscept.btl.ty of the formulation to 
bacteria found in the dudodenum or colon, so that no substantial dissolution takes places before reaching the target 
area of the gastrointestinal tract. The compounds or salts can be injected parenteral!* for example, intravenously, .ntra- 
muscularly or subcutaneous*. For parenteral administration, they are best used in the form of a sterile aqueous sdution 
or suspension which may contain other substances, tor example, enough salt or glucose to make the solution isotonic 
with blood They can be administered topically, in the form of sterile creams, gels, suspensions, lotions, omtments. dust- 
ing powders, sprays, drug-incorporated dressings or via a skin patch. For example they can be incorporated into a 
cream consisting of an aqueous or oily emulsion of polyethylene glycols or liquid paraffin, or they can be ^orporated 
intoan ointment consisting of a white wax soft paraffin base, or as hydrogel with cellulose or p °'^ CT ^^p^® r ')'^!t ° 
other viscosity modifiers, or as a dry powder or liquid spray or aerosol with butane/propane, HFA or CFC p opellante. 
or as a drug-incorporated dressing either as a tulle dressing, with white soft paraffin or polyethylene glycols .impreg- 
nated gauze dressings or with hydrogel. hydrocolloid. alginate or film dressings. The compound or saH could also be 
administered intraocularly as an eye drop with appropriate buffers, viscosity modifiers (e.g. cellulose de rivatives j pre- 
servatives (e.g. benzalkonium chloride (BZK)) and agents to adjust tonicity (e.g. sod.um chlonde). Such formulation 
techniques are well-known in the art. 

r00641 For veterinary use. a compound of formula (I), or a veterinarily acceptable salt thereof, or a veterinarily accept- 
able solvate of either entity, is administered as a suitably acceptable formulation in accordance with normal veterinary 
practice and the veterinary surgeon will determine the dosing regimen and route of administration wh.ch w.ll be most 
appropriate for a particular animal. 

[0065] All such formulations may also contain appropriate stabilisers and preservatives. 

[0066] Reference to treatment includes prophylaxis as well as alleviation of established conditions, or the symptoms 

thereof 

[0067] ' For oral and parenteral administration to animal (inc. human) patients, the daily dosage level of the compounds 
of formula (I) or their salts will be from 0.001 to 20, preferably from 0.01 to 20. more preferably from 0.1 to 10, and most 
preferably from 0.5 to 5 mg/kg (in single or divided doses). Thus tablets or capsules of the compounds will contain from 
0.1 to 500. preferably from 50 to 200. mg of active compound tor administration singly or two or more at a time as appro- 

[0068] For topical administration to animal (inc. human) patients with chronic wounds, the daily dosage level of the 
compounds, in suspension or other formulation, could be from 0.00001 to 1mg/ml. preferably from 0.001 to 0.1 mg/mL 
[0069] The physician or veterinary surgeon in any event will determine the actual dosage which will be most suitable 
for a an individual patient and it will vary with the age. weight and response of the particular patient. The above dosages 
are exemplary of the average case; there can of course be individual instances where higher or lower dosage ranges 
are merited, and such are within the scope of this invention. 

[0070] Thus the invention provides a pharmaceutical composition comprising a compound of formula (I), or a pnar- 
maceutically acceptable salt thereof or a pharmaceutical^ acceptable solvate of either entity, together with a pharma- 
ceutically acceptable diluent or carrier. . ., 

[00711 It further provides a veterinary formulation comprising a compound of formula (I), or a veterinarily acceptable 
salt thereof or a veterinarily acceptable solvate of either entity, together wHh a veterinarily acceptable diluent or carrier. 
[0072] The invention also provides a compound of formula (I), or a pharmaceutically acceptable salt thereof or a phar- 
maceutical^ acceptable solvate of either entity, or a pharmaceutical composition containing any of the foregoing, for 

[0073] 3 ^^2^5^065 a compound of formula (I), or a veterinarily acceptable saH thereof, or a veterinarily 
acceptable solvate of either entity, or a veterinary formulation containing any of the foregoing, tor use as a medicament 

r0074r hU |^ a another aspect, the invention provides the use of a compound of formula (I), or a pharmaceutically 
acceptable salt thereof, or a pharmaceutically acceptable solvate of either entity, for the manufacture of a human med- 
icament for the treatment of a condition mediated by one or more MMPs. 

[0075] It also provides the use of a compound of formula (I), or a veterinarily acceptable salt thereof, or a veterinarily 
acceptable solvate of either entity, for the manufacture of an animal medicament for the treatment of a condition medi- 
ated by one or more MMPs. . „ . . . mU 

[0076] Moreover, the invention provides the use of a compound of formula (I), or a pharmaceutically acceptable salt 
thereof or a pharmaceutically acceptable solvate of either entity, for the manufacture of a human medicament for the 
treatment of atherosclerotic plaque rupture, myocardial infarction, heart failure, restenosis, stroke, periodontal disease, 
tissue ulceration, wound repair, skin diseases, cancer metastasis, tumour angiogenesis. age-related macular degener- 
ation, f brotic disease, rheumatoid arthritis, osteoarthritis and inflammatory diseases dependent on moratory inf lamma- 
tory cells. 
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[00771 It also provides the use of a compound of formula (I), or a veterinarily acceptable salt thereof, or a veterinanly 
acceptable solvate containing either entity, for the manufacture of an animal medicament for the treatment of athero- 
sclerotic plaque rupture, myocardial infarction, heart failure, restenosis, stroke, periodontal disease, ttssue ulceration, 
wound repair, skin diseases, cancer metastasis, tumour angiogenesis, age-related macular degeneration, fbrotc dis- 

5 eas . rheumatoid arthritis, osteoarthritis and inflammatory diseases dependent on migratory inflammatory cells. 

[0078] Additionally, the invention provides a method of treating or preventing a medical condition for which a MMP 
inhibitor is indicated, in an animal such as a mammal (including a human being), which comprises administering to sari 
animal a therapeutically effective amount of a compound of formula (I), or a pharmaceutically or veterinanly acceptable 
satt thereof, or a pharmaceutically or veterinarily acceptable solvate of either entity, or a pharmaceutical composition or 

10 veterinary formulation containing any of the foregoing. m „^ ar 
[0079] Still further, the invention provides a method of treating or preventing atherosclerotic plaque rupture, myocar- 
dial infarction, heart failure, restenosis, stroke, periodontal disease, tissue ulceration, wound repair, skin diseases can- 
cer metastasis, tumour angiogenesis, age-related macular degeneration, fibrotic disease, rheumatoid arthritis, 
osteoarthritis and inflammatory diseases dependent on migratory inflammatory cells, in a animal (including a human 

is being) which comprises administering to said animal a therapeutically effective amount of a compound of formula (I) 
or a pharmaceutically or veterinarily acceptable salt thereof, or a pharmaceutically or veterinarily acceptable solvate of 
either entity, or a pharmaceutical composition or veterinary formulation containing any of the foregoing. 
[0080] The invention also includes any novel intermediates described herein, for example those of formula (II). 
[0081 ] The syntheses of the compounds of the invention and of the intermediates for use therein are illustrated by the 

so following Examples and Preparations. 

pv^pi FS AMP> PRFPARATK3NS 



[0082] Room temperature means 20 to 25°C. Flash chromatography refers to column chromatography on silica gel 
(Kieselgel 60. 230-400 mesh). Melting points are uncorrected. 1 H Nuclear magnetic resonance (NMR) spectra were 
recorded using a Bruker AC300, a Varian Unity lnova-300 or a Varian Unity lnova-400 spectrometer and were in all 
cases consistent with the proposed structures. Characteristic chemical shifts are given in parts-per-m.ll.on downf.eld 
from tetramethylsilane using conventional abbreviations for designation of major peaks: e.g. s singlet; d, doublet, t. tri- 
plet q, quartet; m, multiplet; br. broad. Mass spectra were recoided using a Finnigan Mat. TSQ 7000 or a Fisonslntru- 
ments Trio 1000 mass spectrometer. LRMS means low resolution mass spectrum and the calculated and observed ions 
ouoted refer to the isotopic composition of lowest mass._Hexane refers to a mixture of hexanes (hplc grade) bp. 65- 
70°C Ether refeis to diethyl ether. Acetic acid refers to glacial acetic acid. 1-Hydroxy-7-aza- 1H-1.2.3-benzotnazole 
(HO At) A/-[(dimethylamino)-1 H-1 ,2.3-triazolo[4.5-b]pyridin- l-ylmethyleneJ-N-methylmethaninium hexafluorophos- 
phate W-oxide (HATU) and 7-azabenzotriazol-1 -yloxyfris(pyrrolidino)phosphonium hexafluorophosphate (PyAOP) were 
35 purchased from PerSeptive Biosystems U.K. Ltd. 



25 



30 



40 



45 



Example 1 

A/-Hvdroxv 2-f fmethvir(biphen-4-vl>meth vnamino)suHonvnacetamide 
[0083] 



HONH^- S °'> N ' CH ' 




50 

fa) Mrthvl 3-«methvlKb iphfin-4-vnmethvnaminolsulfonvl)acetate 



55 



[0084] A/-Methyl-A/-[(biphen-4-yl)methyt]amine (Preparation 1, 500 mg, 2.5 mmol) and 1.8-diazabicyclo[5.4.0] undec- 
7-ene (DBU 0 38 ml 2 5 mmol) were dissolved in dichloromethane (5 ml) and cooled to 0»C. Methyl chlorosuffonylac- 
etate (0 44 g. 2.5 mmol) in dichloromethane (5 ml) was added dropwise to the solution, and the stirred mixture was 
allowed to warm to ambient temperature for 20 hours. The mixture was diluted with dichloromethane and washed with 
aqueous phosphate buffer (at pH 7). dried (MgS0 4 ), and the solvents were evaporated under reduced pressure. The 
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residue was purified by flash chromatography on silica gel (dichloromethane as eluent) and the isolated product was 
crystallised from diisopropyl ether to giv the title compound as a colourless solid (388 mg). 

m d 82-84°C 

1 H NMR (400 MHz, CDCI 3 ): 2.90 (S, 3H), 3.86 (s, 3H), 4.05 (s. 2H), 4.46 (s, 2H). 7.33-7.40 (m, 1H), 7.40-7.45 (m, 
4H), 7.54-7.67 (m, 4H). 
LPMS (Thermospray): 334.8 (MH + ). 

(h) A/.M v droxv-2-f(methy!r(hinhen-4-v nmethvnaminolsulfonyl)acetamide 

[0085] Potassium carbonate (124 mg, 0.9 mmol) was added to a mixture of methyl 2-({methyl[(biphen-4- 
yl)methyOamino}sulfonyt)acetate (100 mg, 0.3 mmol) and hydroxyzine hydrochloride (63 mg, 0.9 mmol) in methanol 
(3 ml) The mixture was heated to reflux for 18 hours. The mixture was cooled and partitioned between ethyl acetate 
and 0 1 M aqueous hydrochloric acid. The layers were separated, and the organic layer was dried (MgS0 4 ), and the sol- 
vents were removed under reduced pressure. The residue was triturated with diisopropyl ether to give the titled com- 
pound as a colourless solid (88 mg). 

mp 176 _ 178°C 

1 H NMR (300 MHz, DMSO<J 6 ): 2.75 (s, 3H), 3.98 (s, 2H), 4.33 (s, 2H), 7.33-7.52 (m, 5H), 7.61 -7.74 (m, 4H), 9.22 
20 (s, 1H), 10.84 (brs, 1H). 

LRMS (Thermospray): 335.7 (MH + ) 
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Analysis: 


Found: 


C, 57.32; 


H, 5.40; 


N, 8.24. 


C 16 H 18 N 2 0 4 S 


Requires: 


C, 57.47; 


H, 5.43; 


N, 8.38. 



Example 2 

30 

A/-Hydroxv 2-((F2-(biphen-4-vnethvnamino\ s ulfonvDacetamide 
[0086] 



35 



HOHN* 




40 



(a) Meth yl 2-f(r2-fbiphen-4^vnethvna mino}sulfonvhacetate 

[0087] In a manner similar to Example 1 (a), 2-(biphen-4-yl)ethylamine (Preparation 2) was reacted with methyl chlo- 
rosulfonylacetate to give the title compound as a colourless solid. 

so KmR (300 MHz, CDCI 3 ): 2.97 (t, 2H). 3.49 (q, 2H), 3.76 (s, 3H), 3.93 (s, 2H), 4.76 (br t, 1 H), 7.22-7.40 (m, 3H), 
7.40-7.50 (m, 2H). 7.52-7.64 (m, 4H). 
LRMS (Thermospray): 351.1 (MNH 4 + ) 



Analysis: 


Found: 


C, 61.39; 


H, 5.74; 


N, 4.19. 


C 17 H 19 N0 4 S. 


Requires: 


C, 61.24; 


H, 5.74; 


N, 4.20. 
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(h) AZ-Hyrirnr Y 2-fn2-(biDhen-4-vhethvl1am»no)sulfonvl)acetamide 

[0088] In a manner similar to Example 1 (b), methyl 2-({[2-(biphen-4-yl)ethyl]amino)sulfonyl)acetate was reacted with 
hydroxylamine to giv the title compound as a colourless solid. 

m D 202 204° C 

1 H NMR (300 MHz, DMSO-d 6 ): 2.81 (t, 2H). 3.16-3.29 (m, 2H), 3.78 (s. 2H), 7.24-7.39 (m, 3H), 7.40-7.50 (m, 2H), 
7.54-7.68 (m, 4H), 9.13 (s, 1H), 10.74 (br s. 1H). 
LRMS (Thermospray): 336.2 (MH + ) 



10 



15 



Analysis: 


Found: 


C, 57.45; 


H, 5.40; 


N, 8.35. 


C 16 H 18 N20 4 S 


Requires: 


C. 57.47; 


H, 5.43; 


N, 8.38. 



20 



25 



Example 3 

A/-Hydroxv 2-({[2-foiphen-4-doxvtethv llaminol sulfonvnacetamide 



[0089] 



HOHN 



(a) Meth yl 2-({[2(biDhen- 4-ylQxv)ethvnamino)sulfonvl)acetate 

[0090] In a manner similar to Example 1 (a), 2-(biphen-4-yloxy)ethylamine (Preparation 3) was reacted with methyl 
35 chlorosulfonylacetate to give the title compound as a colourless solid. 

mo 123-124°C 

1 H NMR (400 MHz, CDCI 3 ): 3.62 (q. 2H), 3,79 (s, 3H), 4.10 (s, 2H), 4.18 (t, 2H), 5.26 (br t, 1H). 6.98 (d, 2H), 7.31- 
7.34 (m, 1H), 7.39-7.46 (m, 2H), 7.50-7.60 (m, 4H). 



Analysis: 


Found: 


C, 58.33; 


H, 5.44; 


N, 3.99. 


C l7 H 19 N0 5 S 


Requires: 


C, 58.43; 


H, 5.48; 


N, 4.01. 



(h) A/-Hy^rmy 2-f fr2-fbiDhm-4>vloxv^ethvnamino)$ulfonYl) aqetamide 

[0091] In a manner similar to Example 1 (b), methyl 2-({[2-(biphen-4yloxy)ethyl]amino} sulfonyl)acetate was reacted 
50 with hydroxylamine to give the title compound as a colourless solid. 

m p 222 224°C 

1 H NMR (400 MHz, DMSO-dg): 3.39 (d, 2H), 3.86 (s, 2H), 4.07 (t. 2H), 7.07 (d. 2H), 7.29-7.33 (m, 1H), 7.37-7.51 
(m, 3H), 7.57-7.65 (m, 4H), 9.13 (s, 1H), 10.73 (s. 1H). 
55 LPMS (Thermospray) : 352.0 (MH + ) 
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Analysis: 


Found: 


C, 54.69; 


H, 5.13; 


N, 7.92. 


C19H22N2O4S 


Requires: 


C. 54.84; 


H, 5.18; 


N, 8.00. 



Example 4 

10 A/-Hvdroxv2-r mPthylfDhenethvl^aminQl5UlfQn 
[0092] 



15 



HOHN 



JLso 2 -n; 



CH 3 



20 

(a) Meth yl 2-rmethvlfn hPnfithvnamino1sulfonYl£ 

[0093] In a manner similar to Example 1 (a), /V-methyl-/v-phenethylamine was reacted with methyl chlorosulfonylac- 
25 etate to give the titled compound as a colourless oil. 

1 H NMR (400 MHz, CDCI 3 ): 2.88-2.96 (m, 5H). 3.48 (t. 2H), 3.77 (s, 3H) ( 3.81 (s, 2H), 7.18-7.36 (m, 5H). 
(h) NMydmx y 2-rmeth Y l(phenethvl )amino1sulfonvlacetamide 

[0094] In a manner similar to Example 1 (b), methyl 2-[methyl(phenethyl)amino]sulfonylacetate was reacted with 
hydroxylamine to give the title compound as a colourless solid. 

35 ^NMR (300 MHz, DMSO-d 6 ): 2.76-2.86 (m, 5H). 3.28 (s. 2H), 3.80 (s, 2H), 7.15-7.35 (m, 5H). 9.14 (s, 1H), 10.73 
(s,1H). 

LRMS (Thermospray): 290.0 (MNH 4 + ) 
C 11 H 16 N 2 0 4 S. 

40 Ex ample 5 

AMjydroxy 2-( f methvl-f2-rbiDhen-4-vloxv)ethYnamino) sulfonyl)acetamide 
[0095] 



45 



50 



HOHN 



0 M. 
.X^^SO^ CH 3 



55 (a) Malhvl2-«methvl-f2-(biDhen-4-vloxv^ethvllamiriolsulfonyl )acetate 

[00961 Sodium hydride (23 mg of 60% dispersion in mineral oil, 0.58 mmol) was added to a stirred solution of methyl 
2-(U2-(biphen-4-yloxy)ethynamino}sulfonyl)acetate (Example 3(a), 185 mg. 0.53 mmol) in anhydrous dimethylforma- 
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mide (2 ml) at ambient temperature under a nitrogen atmosphere. After 30 minutes methyl p-toluenesulfonate (0 99 g, 
0.53 mmol) was added, and stirring continued for an additional 3 hours. The mixture was partitioned between , ejyl ace- 
tate and aqueous phosphate buffer (pH 7). The organic layer was separated and washed wrth water. dr,ed (MgS0 4 ) and 
the solvents were removed under reduced pressure. The residue was crystallised from diisopropyl ether to g.ve the 
5 titled compound as a colourless solid (1 70 mg). 

ft^MR^O MHz, CDCI 3 ): d = 3.1 1 (S, 3H). 3.69 (t. 2H). 3.78 (s. 3H). 4.08 (s. 2H). 4.18 (t. 2H). 6.97 (d. 2H). 7.28- 
7.32 (m. 1H). 7.38-7.46 (m, 2H), 7.47-7.58 (m, 4H). 
io LRMS (Thermospray): 381 . 1 (MNH 4 + ) 



Analysis: 


Found: 


C, 59.39; 


H, 5.88; 


N, 3.74. 


C18H21NO5S 


Requires: 


C59.48; 


H, 5.82; 


N, 3.86. 



(h) A/-Hydroxv2-f{methvl-t2-(b iphen-4 vtoxytethvllaminolsulfonvQacetamide 

[0097] In a manner similar to Example 1 (b). methyl 2-({methyl-[2-(biphen-4-yloxy)ethyl] amino) sulfonyl)acetate was 
reacted with hydrcxylamine to give the title compound as a colourless solid. 

ft^NMR (400 MHz. DMSO-d 6 ): d = 2.93 (s. 3H). 3.47-3.58 (m. 2H), 3.90 (s. 2H). 4.10-4.20 (m. 2H). 7.03 (d. 2H). 
7.25-7.33 (m, 1H), 7.37-7.46 (m, 2H), 7.54-7.66 (m, 4H), 9.18 (s, 1H). 10.79 (s. 1H). 
LRMS (APCI): 368.8 (MH+) 



Analysis: 


Found: 


C, 55.56; 


H, 5.47; 


N, 7.24. 


C 17 H 2 oN 2 0 5 S 


Requires: 


C, 56.03; 


H, 5.53; 


N, 7.69. 



Example 6 

A/-Hvdroxv 2-f {methvl-r2-(biphen-4-vnethv l1amino^ sulfonvnacetamide 
[0098] 



40 




(a) Mpthyl p- f{methvl-r2-fbiph Pn-4-vnethvl1amino) sulfonvQacetate 

[0099] In a manner similar to Example 5 (a), methyl 2-({[2-(biphen-4-yl)ethyl]amino}-sulfonyl)acetate (Example 2 (a)) 
was reacted with sodium hydride and methyl p-toluenesulfonate to give the title compound as a colourless solid. 

KmR^OO MHz, CDCI 3 ): 2.87-2.97 (m. 5H), 3.48 (t, 2H). 3.75 (s. 3H), 3.82 (s, 2H), 7.24-7.33 (m, 3H), 7.37-7.44 

(m, 2H), 7.47-7.59 (m, 4H). 

LRMS (Thermospray): 365.0 (MNH 4 + ) 

C 18 H 21 N0 4 S 
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(h) ^-H Y rirny v2-f(methvl>p-(hiphen-4-vnetM1aminolsulfonYl) acetamide 

[0100] in a manner similar to Example 1 (b), methyl 2-({methyl-[2-(biphen-4-yl)ethyll amino}suKonyl)acetate was 
reacted with hydroxyzine to give the title compound as a colourless solid. 

5 

™HUm'(4QQ MHz, DMSO-d 6 ): 2.77-2.88 (m, 5H), 3.32 (t, 2H), 3.78 (s, 2H). 7.24-7.33 (m, 3H), 7.37-7.45 (m, 2H), 
7.53-7.63 (m, 4H). 

LRMS (Thermospray): 365.9 (MNH 4 + ) 
w C 17 H 2 oN 2 0 4 S. 

Example 7 

M-prf rn* y p-({m6thvir4 ^henoxvbenzvnamino) sulfonyl)ac<?tamide 

15 

[0101] 

O n 



25 

(a) Methyl 2-amethvlf4-phenoxvben zyl)amino)sulfonYnacetate 

[0102] In a manner similar to Example 1 (a). N-methyl-N-(4-phenoxybenzyl)amine (Preparation 4) was reacted with 
30 methyl chlorosulfonylacetate to give the title compound as a colourless solid. 

yNMR^OO MHz, CDCI 3 ): 2.84 (s, 3H), 3.81 (s, 3H), 4.00 (s, 2H), 4.35 (s, 2H), 6.95-7.06 (m. 4H), 7.06-7.16 (m, 
1H), 7.21-7.40 (m, 4H). 
35 LRMS (Thermospray): 350.6 (MH + ) 
C 17 H 19 N0 5 S. 

(b) A/-Hvdroxv2-ffmethvir4-phenQxvbenzvna mino]sulfonvnacetamide 

40 [0103] in a manner similar to Example 1(b), methyl 2-( {methyl[4 : phenoxybenzy0amino}-sulfonyl) acetate was reacted 
with hydroxylamine to give the title compound as a colourless solid. 

KlvS^ DMSO-d 6 ): d = 2.72 (s, 3H). 3.95 (s. 2H). 4.26 (s. 2H), 6.94-7.04 (m, 4H), 7.10-7.18 (m, 1H), 
45 7.29-7.43 (m, 4H). 

LRMS (Thermospray): 373.5 (MNa + ) 



50 



55 



15 
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Example 8 

M.HYHrnY YP-f{methvlK4'-nY anobi phen-4 -vl)methvnamino) sulfonyDacetamide 
5 [0104] 



10 



15 



HONH^ N ' CH > 




(n) WW 9. ({mPth Y l[f4-br npnphftnvnmethvnamino)S(lflQnvl)aCetat9 

[0105] In a manner similar to Example 1(a), N-methyl-/v-(4-bromobenzyl)amine (Preparation 5) was reacted with 
methyl chlorosuHbnylacetate to give the title compound as a pale yellow oil. 

1 H NMR (300 MHz, CDCI 3 ): 2.83 (s. 3H), 3.82 (s. 3H). 4.03 (s. 2H), 4.33 (s. 2H). 7.25 (d, 2H). 7.50 (d. 2H). 

LRMS (Thermospray): 354.3 (MNH 4 + ) 

CnH 14 BrN0 4 S. 

25 (b) Methvl-2-»methvir(4--cvanobiDh Pn-4-vl1methvllaminolsuHonvnacetate 

[0106] To a solution of methyl 2({methyl[(4-bromophenyl)methy(]amino}sulfony^)acetate (300 mg, 0.9 mmol) ir . dimeth- 
oxyethane (5 ml) was added 4-cyanophenylboronic acid (Preparation 6,150 mg 1.0 mmol^ca e^™*^ 90 | ™* 
tri-orf/w-tolyt phosphine (28 mg. 0.09 mmol) and bis(benzylideneacetone)pallad,um(0) (25 m, 0.04 mmo ) and the 
30 mixture was heated to reflux for 1 hour under an atmosphere of nitrogen. The mixture was cooled I to amb.en ^tempera- 
ture diluted with dichloromethane (30 ml) and washed with water. The organic layer was dr.ed (Na 2 S0 4 ), the solvent 
was evaporated under reduced pressure and the residue was purified by flash chromatography on silica gel (hex- 
ane/ethyl acetate 2:1 as eluent) to give the titled compound as a pale yellow low melting solid (230mg). 



35 



1 H NMR (300 MHz. CDCI3): 2.88 (s. 3H), 3.84 (s. 3H), 4.06 (s, 2H), 4.45 (s. 2H). 7.48 (d, 2H). 7.60 (d, 2H). 7.67 (d, 
2H), 7.75 (d, 2H). 

(r) 9-»methvir(4-cvanohiDhen-4-vftm ettiv1laminotsulfonvnaceticacid, 

40 [0107] To a solution of methyl-2-({me%l[(4^(yanobiphen-4-yl)metl 1 yGamino}-sulfonyl)acetate (200 mg, A56 mmol) in 
methanol (2 ml) and tetrahydrofuran (5 ml) was added 1M aqueous sodium hydroxide solution (15 ml. 1 ^ mmoO and 
the mixture was stirred at ambient temperature for 2 hours. The solution was diluted with water (10 ml) , acidified to pH 
2 with 2M aqueous hydrochloric acid and extracted with dichloromethane (2 x 30 ml). The combined organic layers were 
dried Na 2 S04). and the solvent was evaporated under reduced pressure to give the title compound as a pale yellow 

45 solid (130 mg). 

™H ^MR (300MHz. DMSO<«6): 2 74 (S. 3H). 4.16 (s. 2H). 4.57 (s. 2H). 7.46 (d. 2H). 7.78 (d. 2H). 7.87 (d, 2H), 7.90 
(d.2H). 



50 



55 



(ri)^.H Y rimY y?-f{mrthvlK4 1 -c v annhinhen-4-vl^methvlTaminolsiilfonyl)-acetamide 

10108] 0-(7-Azabenzotriazol-1-yl)-1 .1 ,3,3-tetramethyluronium hexafluorophosphate (HATU 263 mg, 0.72 mmol) was 
added to a solution of 2-((methyl[(4 , -cyanobiphenyl-4-yl)methyllamino}sulfonyl)acetic acid (185 mg. 0.48 mmol) and N- 
ethyl-N.N-diisopropylamine (0.08 ml. 0.48 mmol) in anhydrous dimethyHormamide (3 ml) at a mbiert temperature under 
an atmosphere of nitrogen. After stirring for 20 minutes a solution of hydroxyzine hydrochloride , (131 mg. 1J92 mmoj 
and A/-ethyl-/v.A/-diisopropylamine (0.33 ml, 1 .92 mmol) in anhydrous dimethyHormam.de (1 ml) was added and the 
solution was stirred for a further 16 hours. The mixture was partitioned between aqueous phosphate buffer (at pH 7) 
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and ethyl acetate. The organic layer was washed with water, dried (MgS04) and the solvent evaporated under reduced 
^suTe. The residue was purified by flash chromatography on silica gel (dichloromethane/methanol/aqueous ammo- 
nia 90:10:1 as eluent) to give the title compound as a colourless solid (14 mg). 

5! 'NMR'iSS 'Shz, DMSO-de)- 2.73 (s. 3H), 3.97 (s. 2H), 4.33 (s. 2H), 7.44 (d, 2H). 7.74 (d, 2H), 7.85 (d. 2H), 7.91 
(d,2H). 

LRMS (Thermospray): 361.0 (M+2H + ). 
w Example 9 

M-Myrimy y 2-ffmethvirf4'>chlQrobiph e n-4-vnmethvnamino)sulfonYl)acetamide 
[0109] 

15 ^_CI 



O Kl 

20 HONH^- 2 




25 



30 



40 



(a) MPth Yi-2-f(methvir(4'-nhlorobiDhen -4-vhmethvtlamino)suIfonYl)acetate 
[0110] In a manner similar to Example 8 (b), methyl 2({methyl[(4^^ 

(Example 8 (a)) was reacted with 4-chlorophenylboronic acid to give the titled compound as a pale yellow sohd. 

CDCI 3 ): 2.87 (S. 3H). 3.83 (s, 3H). 4.04 (s. 2H), 4.43 (s, 2H), 7.38-7.46 (m, 4H), 7.48-7.59 (m, 

4H). 

LRMS (Thermospray): 385.2 (M+H + ) 

(b) A/jj^rj2x^i{m^^ 

[0111] In a manner similar to Example 1 (b). methyl-2-«meth^^ 
was reacted with hydroxylamine to give the title compound as a colourless solid. 

S P N iT£ MHz, DMSO^e): 2.72 (s. 3H), 3.95 (s. 2H), 4.32 (s, 2H), 7.40 (d, 2H), 7.49 (d. 2H), 7.66 (d, 2H), 7.69 
(d, 2H), 9.22 (s, 1H). 10.83 (s, 1H). 
LRMS (Thermospray): 369.8 (M+H + ). 

45 

Example 10 

M-M Y Hrn* Y g-qm e trivir3^^ acetamide 
50 [0112] 

O N 

55 Jl SO CH, 
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15 



(a) Meth yl 2-({methvir aHYn amino > sulfonvl)acetate - 

[0113] In a manner similar to Example 1 (a), /v-methyl-N-allylamine was reacted with methyl chlorosulfonylacetate to 
give the title compound as a pale yellow oil. 

iH NMR (400 MHz, CDCI 3 ): 2.89 (s, 3H), 3.81 (s, 3H). 3.81 (d. 2H), 3.97 (s. 2H). 5.03-5.15 (m, 2H), 5.74-5.88 (m, 
1H). 

[0114] To a solution of methyl 2-({methyl[aIlyl]amino}sulfonyl)acetate (300 mg. 1-4 mmol) and 4-brornobiphenyl (370 
mg 1 54 mmol) in acetonitrile (4 ml) was added triethyiamine (0.3 ml, 2.1 mmol), palladium(ll) acetate (17 mg, 0.07 
mmol) and tri-ortfto-tolyl phosphine (52 mg, 0.14 mmol) and the solution was heated to reflux under an atmosphere of 
nitrogen for 3 hours. The mixture was cooled to ambient temperature, the solvent was evaporated and the residue was 
purified by flash chromatography on silica gel (dichloromethane as eluent) to give the title compound as a pale yellow 
solid (300 mg). 

CDCI 3 ): 2.97 (s, 3H), 3.86 (s, 3H), 4.00-4.13 (m, 4H), 6.24 (dt, 1H), 6.66 (d, 1H), 7.33-7.40 (m. 
1H), 7.41-7.54 (m, 4N), 7.58-7.71 (m, 4H). 
LRMS (Thermospray): 377.2 (MNH 4 + ). 

25 (c) N-Hvdroxv^-fim pth Yl^-f^ 

[0115] In a manner similar to Example 1 (b), methyl 2-({methyl[3-(1,r-biphenyl-4-yl)frans-prop-2-enyl]amino} sulfo- 
nyl)acetate was reacted with hydroxylamine to give the title compound as a colourless solid. 

5 P NmT(S°MHz, DMSO<J 6 ): 2.82 (s. 3H), 3.88-3.97 (m, 4H). 6.34 (dt, 1H), 6.66 (d. 1H), 7.36 (d, 1H). 7.43 (d, 
1H), 7.46 (d, 1H), 7.56 (d, 2H), 7.64 (d, 2H), 7.67 (d, 2H). 9.20 (s, 1H), 10.81 (s, 1H). 
LRMS (Thermospray): 362.2 (M+2H + ). 

35 Example 11 

«> 

Aj-MyHroY y 2-({m e thvir3-( hi ph e n-4-vh-Dron-1 -yllaminolsulfonvQacetamide 



[0116] 

40 ^ 



45 




so (a) Methvl-2-(fmethvir3-rbiDhe n-4-vn-oroDvl1aminolsulfonYl)acetate 

[0117] To a solution of methyl- 2-({methyl[3-(biphen-4-yl)-frans-prop-2-enyl]amino}sulfonyl)acetate (Example 10 (b), 
200 mg 0.56 mmol) and ammonium formate (175 mg, 2.8 mmol) in methanol (5 ml) was added 20% palladium hydrox- 
ide on carbon (50 mg) and the mixture was heated to reflux for 4 hours. The mixture was cooled to ambient tempera- 
55 ture. filtered through arbocel and the filtrate was concentrated under reduced pressure to give the title compound as a 
pale yellow solid (193 mg). 



m.p. 66-70°C 
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1 H NMR (300 MHz, CDCI 3 ): 1.89-2.04 (m, 2H). 2.72 (t, 2H), 2.95 (S. 3H), 3.30 (t, 2H), 3.80 (s. 3H), 3.97 (s. 2H). 
7.23-7.38 (m, 3H), 7.40-7.47 (m, 2H). 7.54 (d. 2H). 7.59 (d, 2H). 
LRMS (Thermospray): 379.2 (MNH 4 + ). 

5 (h) A/-Hvdroxv 2-({methvir3-f bi phen-4-vl)-Dr Qpvnamino)sulfonvnacetamide 

[0118] In a manner similar to Example 1 (b), methy|.2-({methyl[3-(biphen-4-yl)-propyllaminoJsulfonyl)acetate was 
reacted with hydroxyzine to give the title compound as a colourless solid. 

™H P NMR "(300 MHz, DMSO-d 6 ): 1.75-1.93 (m, 2H), 2.61 (t, 2H), 2.82 (s, 3H), 3.18 (t, 2H), 3.83 (s, 2H), 7.25-7.36 
(m, 3H), 7.40-7.50 (m, 2H), 7.57 (d, 2H), 7.64 (d, 2H), 9.05-9.28 (br s, 1H). 
LRMS (Thermospray): 380.2 (MNH 4 + ). 

15 Example 12 

A/-H Y droxv 2-ffmethvl-F3-f2-methvlbiphen-4-vn-/rans-prop-2-envnamino)-su Honyl)acetamide 
[0117] 

20 



° N 

25 HONH^ 80 * 




30 

(a) Methyl 2-amethvl-fa - (2-methvlbiphen-4-vlVfra^ -prop-2-envnamino)sulfonYl)acetate 

[0120] In a manner similar to Example 10 (b), methyl 2-({methyl[allyl]amino}surfonyl)acetate (Example 10 (a)) was 
reacted with 4-bromo-2-methylbiphenyi (Preparation 7) to give the title compound as a pale yellow low melting solid. 

1 H NMR (400 MHz, CDCI 3 ): 2.29 (s, 3H), 2.97 (s. 3H), 3.93 (s, 3H), 4.00-4.07 (m, 4H), 6.23 (dt, 1H), 6.62 (d, 1H), 
7.18-7.47 (m, 8H). 

LPMS (Thermospray): 391.9 (MNH 4 + ). 
40 (b) A/-Hvdroxv2-({methvt-ra-(2-m rt 

[0121] In a manner similar to Example 1 (b), methyl 2-({methyK3-(2-methylbiphen-4-yl)-frans-prop-2-enyl]amino}sul- 
fonyl)acetate was reacted with hydroxylamine to give the titled compound as a colourless solid. 

^H P NMR (400 MHz, DMSO-d 6 ): 2.23 (s. 3H), 2.81 (s, 3H), 3.82-4.02 (m, 4H), 6.33 (dt, 1H), 6.62 (d, 1H), 7.17 (d, 
1H), 7.25-7.49 (m, 7H), 9.21 (s. 1H), 10.82 (s, 1H). 
LPMS (Thermospray): 376.1 (M+2H + ) 

50 



55 



19 



EP0 931 788 A2 



Preparation 1 

A/-MPth yl-N-f(biDhen -A-Yi)methvi1amine 
5 [0122] 



w 




is [01231 To a solution of biphenyl-4-carboxaldehyde (4.6 g, 25 mmol) in ethanol (50 ml) was added methylamine (3.0 
ml of 33% solution in ethanol, 25 mmol) and acetic acid (1.4 ml, 25 mmol), and the mixture was stirred under an atmos- 
phere of nitrogen. After 20 minutes sodium tri(acetoxy)borohydride (10.5 g, 50 mmol) was added and st.rr.ng was con- 
tinued for 16 hours. The mixture was diluted with 2M aqueous hydrochloric acid (200 ml) and washed wrth ethyl aceta e 
(3 x 100 ml) The aqueous layer was basified to pH 12 with concentrated aqueous ammonia solution and extracted with 

20 dichloromethane (4 x 100 ml). The combined organic layers were dried (Na 2 S0 4 ) and the solvent was evaporated 
under reduced pressure to give the title compound as a pale yellow oil (2.5 g). 

1 H NMR (300 MHz, CDC1 3 ):1.38 (br s. 1H). 2.50 (s. 3H), 3.80 (s, 2H), 7.30-7.48 (m, 5H), 7.52-7.64 (m, 4H). 

25 Preparation 2 

9-(Ri phPn-4-Ynethvlamine 
[0124] 

30 




[0125] This was prepared according to the method described by W. W. Zacac Jr, J. F. Siuda, M. J. 
40 Santususso, in J. Org. Chem. 1971 , 36, 3539. 

Preparation 3 

P-fBi phen-4-vloxvtethvlamine 

45 

[0126] 



50 




55 
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(a) 2-( [Bi phen-4>vloxYlethvnisoindo line-1 .3-dione 

[01271 Potassium phthalirride (1.2 g, 6.5 mmol) was added to a solution of 4-(2-chloroethoxy)-1,1'-biphenyl (1.0 g, 
5 4 mmol) in anhydrous dimethylformamide (3 ml) and anhydrous dimethylsuifoxid (3 ml) and the mixture was heated 
5 to 70°C under an atmosphere of nitrogen for 5 hours. Th mixture was cooled to ambient temperatur and partitioned 
between water and dichloromethane. The organic layer was washed with water, dried (Na 2 S0 4 ) and the solvent was 
evaporated under reduced pressure to give the title compound as a colourless solid (1 .51 g). 

1 H NMR (300 MHz, CDCI 3 ): 4.13 (t, 2H), 4.26 (t, 2H), 6.96 (d. 2H), 7.23-7.34 (m, 1H), 7.34-7.44 (m. 2H), 7.44-7.58 
10 (m, 4H), 7.67-7.80 (m, 2H), 7.83-7.93 (m, 2H). 
LPMS (Thermospray): 343.3 (M + ). 

(h) p-fRiphPn-4-yloxv^ethvlamine 

75 [0128] To a solution of 2-([biphen-4-yloxyJethyl)isoindoline-1 ,3-dione (1 .5 g, 4.4 mmol) in dichloromethane (30 ml) was 
added methylamine (33% solution in ethanol, 50 ml) and the solution was heated to reflux under an atmosphere of nitro- 
gen for 2 hours The mixture was cooled to ambient temperature, and the solvent was evaporated under reduced pres- 
sure. The residue was purified by flash chromatography on silica gel (dichloromethane/methanol/aqueous ammonium 
solution 95:5:0 to 94:5:1 as eluent) to give the title compound as a colourless solid (505 mg). 

1 H NMR (400 MHz, CDCI 3 ): 1.40 (s, 2H), 3.05-3.19 (m, 2H), 3.98-4.12 (m, 2H), 6.98 (d, 2H), 7.22-7.66 (m, 7H). 
LRMS (Thermospray): 214.0 (MH + ). 



20 



25 



30 



Preparation 4 

A/-Methvl-A/(4-phenoxvbenzvl)amine 
[0127] 



H 3 C 




[0130] To a solution of 4-phenoxybenzaldehyde (4.4 ml, 25 mmol) in ethanol (50 ml) was added methylamine (3.0 ml 
of 33% solution in ethanol, 25 mmol) and acetic acid (1.4 ml, 25 mmol), and the mixture was stirred under an atmos- 
phere of nitrogen. After 20 minutes sodium tri(acetoxy)borohydride (10.5 g, 50 mmol) was added and stirring was con- 
40 tinued for 16 hours. The mixture was diluted with 2M aqueous hydrochloric acid (200 ml) and washed with diethyl ether 
(2 x 100 ml) The aqueous layer was basrfied to pH 12 with concentrated aqueous ammonia solution and extracted with 
dichloromethane (4 x 100ml). The combined organic layers were dried (Na 2 S0 4 ). the solvent was evaporated under 
reduced pressure and the residue was purified by flash chromatography on silica gel (dichloromethane/methanol/aque- 
ous ammonia solution 95:5:0 to 94:5:1) to give the titled compound as a colourless oil (3.3 g). 

1 H NMR (300 MHz, CDCI 3 ): 2.33 (s, 1 H), 2.47 (s, 3H), 3.73 (s. 2H), 6.93-7.02 (m, 4H). 7.02-7.13 (m, 1 H), 7.23-7.37 
(m, 4H). 



50 
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Preparation 5 

N-Mfithv1-AM4-bromobenzvl)amine 
5 [0131] 




10 

[0132] This was prepared according to the method of G. M. Singer et al, described in J. Med. Chem. 1986, 29, 40. 



is Preparation 6 

4-Cyano-phenylboronic acid 
[0133] 




[0134] This was prepared according to the method of G. J. Pernia et al, described in J. Am. Chem. Soc. 1996, 1 18, 
30 10220. 

Preparation 7 

A-Rromn-g-methylbiDhenvl 

35 

[0135] 

40 
45 

[0136] This was prepared according to the method of M. Gomberg et al, described in J. Am Chem. Soc. 1926, 48, 
1372. 

Biological Data 

50 

[01 37] The substances of Examples 1 -1 2 had MMP-3 IC 50 values of 1 .5^M or less. The substances of Examples 1 - 
12 had MMP-2 IC 50 values of 6.3fiM or less. Certain of the substances of the Examples had MMP-13 IC50 values of 
O.OSuM or less. 

55 




Br' 
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Claims 

1 . A compound of formula (I): 



10 



O o o 
II 

} A .s s ^x, 
NH A 2 7 

R 1 R 2 R 3 




75 



(i) 



20 



25 



30 



and a pharmaceutical ly- and/or veterinarily-acceptable salt thereof, and a solvate of such compound and salt, 
wherein 

R 1 and R 2 are each independently H, 

C 2 _ 6 alkenyl, ar^C^e alkyl), heteroarylfCvs alkyl), aryloxyfC^ alkyl), heteroaryloxy-fC^g alkyl), 
Ci. 6 alkyl optionally substituted by NH 2 C 2 . 6 acylamino, OH, or by C0 2 H 

or R 1 and R 2 can be taken together with the carbon atom to which they are attached, to form a 4- to 8-mem- 
bered saturated carbocydic or heterocyclic ring, which heterocyclic ring has 1 or 2 hetero-groups selected 
from O, S(0) n or NR 9 in the ring, 
R 3 is H, C^e alkyl or (C^ alkoxyJC^ alkyl, 

R 4 , R 5 , R 7 and R 8 are each independently H, C-|_ 6 alkyl, C^ alkoxy, CN or halogen, 
R 6 is H, aryl, heteroaryl, aryloxy or heteroaryloxy, C^e alkyl, C-|_ 6 alkoxy, CN or halogen, 
R 9 isHor C^e alkyl. 
n is 0,1 or 2, 

X is C^g alkylene or C 2 . 6 alkenylene, 
Y is a direct link, CH=CH or O, 



35 wherein "aryl" is phenyl optionally fused with another ring selected from furan, dioxolan, and pyran, 

which group is optionally mono- or disubstituted by substituents independently seleceted from halogen, CN, Ci_ 6 
alkyl optionally substituted by OH or NH 2 , C^ alkoxy, perfluorotC^e alkyl) and perfluorofCve alkoxy), 
and wherein "heteroaryl" is a 5- or 6-membered aromatic heterocycle with one or two heteroatoms in the ring, 
which heteroatoms are independently selected from O, N and S, which heteroaryl is optionally mono- or disubsti- 

40 tuted by substituents independently selected from halogen, CN, C-,^ alkyl optionally substituted by OH or NH 2 , C^ 
6 alkoxy, perfluorofC^e alkyl) and perfluoroCC^g alkoxy). 

2. A substance according to claim 1 wherein R 1 is H. 

45 3. A substance according to any preceding claim wherein R 2 is H. 

4. A substance according to any preceding claim wherein R 3 is H or C^ alkyl. 

5. A substance according to any preceding claim wherein R 4 is H. 

50 

6. A substance according to any preceding claim wherein R 5 is H or C^e alkyl. 

7. A substance according to any preceding claim wherein R 6 is H, aryl 1 or aryl 1 oxy wherein "aryl" is phenyl optionally 
mono- or disubstituted by substituents selected from halogen and CN. 

55 

8. A substance according to any preceding claim wherein R 7 is H. 

9. A substance according to any preceding claim wherein R 8 is H. 
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1 0. A substanc according to any preceding claim wherein X is CH 2 , (CN^, (CN^, or is CH 2 CH=CH wherein the ter- 
minal methinyl carbon of this group is linked to the Y moiety. 

11. A substance according to any preceding claim wherein R 3 is H or CH 3 . 

5 

12. A substance according to any preceding claim wherein R^s H or CH 3 . 

1 3. A substance according to any preceding claim wherein R 6 is H, aryl 2 or aryl 2 oxy wherein "aryl 2 " is phenyl optionally 
4-substituted by substituents selected from CI and CN. 

10 

14. A substance according to any preceding claim wherein R 6 is H, phenyl, phenoxy, 4-cyanophenyl or 4-chlorophenyl. 

15. A substance according to any preceding claim wherein at least two of the groups R 4 , R 5 , R 7 and R 8 are all H. 
75 16. A substance according to any preceding claim wherein R 4 , R 7 and R 8 are all H and R 5 is CH 3 . 

17. A substance according to any preceding claim wherein R 1, R 2 , R 4 , R 7 and R 8 are all H, 

R 3 is H or CH 3 , 
20 R 5 is H or CH 3 , 

R 6 is H, phenyl, phenoxy, 4-cyanophenyl or 4-chlorophenyl, 

X is CH 2 , (CH2)2, (CH 2 ) 3 , or is CH 2 CH=CH wherein the terminal methine carbon of this group is linked to the 
Y moiety, 

and the salts and solvates thereof. 

25 

18. A substance according to claim 1 as described herein in the Examples and the salts and solvates thereof. 

1 9. A pharmaceutical composition comprising a substance according to any one of claims 1 to 1 8, together with a phar- 
maceutically acceptable diluent or carrier. 

30 

20. A veterinary composition comprising a substance according to any one of claims 1 to 18, together with a veterinar- 
ally acceptable diluent or carrier. 

21. A substance according to any one of claims 1 to 18 for use as a medicament. 

35 

22. The use of a substance according to any one of claims 1 to 1 8 in the manufacture of a medicament for the treatment 
of a condition mediated by one or more MMPs. 

23. The use of a substance according to any one of claims 1 to 1 8 in the manufacture of a medicament for the treatment 
40 of atherosclerotic plaque rupture, myocardial infarction, heart failure, restenosis, stroke, periodontal disease, tissue 

ulceration, wounds, skin diseases, cancer metastasis, tumour angiogenesis, age-related macular degeneration, 
fibrotic disease, rheumatoid arthritis, osteoarthritis and inflammatory diseases dependent on migratory inflamma- 
tory cells. 

45 24. A method of treating a condition mediated by one or more MMPs, in an animal such as a mammal (including a 
human being), which comprises administering to said animal an effective amount of a substance according to any 
one of claims 1 to 18. 

25. A method of treating atherosclerotic plaque rupture, myocardial infarction, heart failure, restenosis, stroke, perio- 
so dontal disease, tissue ulceration, wounds, skin diseases, cancer metastasis, tumour angiogenesis, age-related 
macular degeneration, fibrotic disease, rheumatoid arthritis, osteoarthritis and inflammatory diseases dependent 
on migratory inflammatory cells, in an animal such as a mammal (including a human being), which comprises 
administering to said animal an effective amount of a substance according to any one of claims 1 to 18. 

55 26. A compound of formula (II): 
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10 



O O 

5f V/ 

N Y 

R 1 R 2 R 3 



(H) 





15 where Z is chloro, bromo, iodo, alkyloxy or HO, and X, Y, R 1 , R 2 R 3 , R 4 , R 5 , R 6 , R 7 and R 8 are as defined in 
claim 1 , or a salt thereof. 
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